Introduction
============

Choroidal neovascularization (CNV) may develop in eyes with various posterior uveitic entities during the course of disease. Inflammatory CNVs may develop as the result of inflammation-induced Bruch's membrane disruption and/or the increase of several inflammatory mediators including VEGF (vascular endothelial growth factor) \[[@R1]\]. CNV can be a major cause of visual loss in patients with Vogt-Koyanagi-Harada (VKH) syndrome \[[@R2]\]. The presence of extensive retinal pigment epithelial changes was considered as a risk factor for the development of CNV \[[@R3]\]. With the help of fluorescein angiography (FA), Inomata et al. \[[@R4]\] concluded that peripapillary and macular areas were the main sites of predilection for CNV due to the concentration of inflammatory foci in those areas.

In a retrospective cohort study including 4,041 eyes of 2,307 patients with posterior uveitis and panuveitis, 81 eyes (2%) had active CNV or sequelae of past CNV at presentation. In this cohort, only one of 320 eyes with VKH syndrome had CNV (0.3%) \[[@R5]\]. However, in other studies CNV was noted in 8 \[[@R6]\] to 14.7% \[[@R7]\] of patients with VKH syndrome.

We hereby report a patient with VKH syndrome in remission with oral mycophenolate mofetil, who subsequently developed bilateral CNV and was treated successfully with intravitreal aflibercept injections.

Case description
================

A 30-year-old woman had been diagnosed to have VKH syndrome at another eye center two years prior and had been treated successfully with high-dose systemic steroids and then with oral mycophenolate mofetil (MMF) without any recurrence. She was referred to us due to the development of nearly simultaneous bilateral CNV while she was still on a daily maintenance dose of oral 500 mg MMF. Her color fundus photographs, fluorescein angiogram (FA), and optical coherence tomographic (OCT) examination at the initial diagnosis of VKH syndrome were obtained (Figure 1 [(Fig. 1)](#F1){ref-type="fig"}). Upon our examination, her visual acuity was 20/25 in the right eye (OD) and 20/60 in the left eye (OS). No signs of anterior chamber inflammation were present in both eyes (OU); however, trace residual cells were present in OD. Intraocular pressure was 16 mmHg OU. Grayish looking juxtafoveal and subfoveal lesions in the OD and OS respectively were noted (Figure 2A and B [(Fig. 2)](#F2){ref-type="fig"}). FA and OCT revealed bilateral type 2 CNV (Figure 2C, D, E, and F [(Fig. 2)](#F2){ref-type="fig"}) without any other findings indicative of active inflammation. Initial treatment of OS was with intravitreal aflibercept. At the 1-week follow-up, visual acuity was 20/30 in OD and 20/40 in OS. Control OCT revealed that the juxtafoveal CNV was enlarged significantly with some intraretinal fluid in OD (Figure 2G [(Fig. 2)](#F2){ref-type="fig"}) whereas the subretinal fluid in OS was mostly resolved (Figure 2H [(Fig. 2)](#F2){ref-type="fig"}). Intravitreal aflibercept was then administered immediately to the right eye. Due to regulations for reimbursement in Turkey, all patients undergoing aflibercept or ranibizumab injections should receive three successive anti-VEGF injections four weeks apart. The patient's OS received an additional injection eight weeks after the first three bilateral mandatory injections, due to evidence of minimal amount of intraretinal fluid, and the patient was followed up bi-monthly. Overall, OD received a total of three and OS a total of four aflibercept injections in a time frame of eight months, while the systemic treatment was continued. At the final visit, the patient's visual acuity was 20/30 in OD and 20/25 in OS. Both macular lesions were determined stable upon clinical and OCT examinations, and no further injections were administered (Figure 3A, B, C and D [(Fig. 3)](#F3){ref-type="fig"}). Moreover, OCT angiography pictures were obtained (Figure 3E and F [(Fig. 3)](#F3){ref-type="fig"}).

The patient was advised to have regular bi-monthly follow-ups unless an unexpected change occurred. Overall she had a follow-up of eight months.

Discussion
==========

There is no clear standard of care for CNV management in inflammatory disorders. Steroids and immunosuppressives are often used in uveitis to reduce the inflammatory stimulus which seems to play a role in CNV formation, and also partly due to their antiangiogenic effect \[[@R8]\]. However, locally targeted therapy is often administered to treat the CNV in order to achieve an anatomically and visually superior outcome \[[@R1]\], \[[@R9]\], \[[@R10]\].

Currently, anti-VEGF injections have replaced photodynamic therapy (PDT) as the main treatment modality for CNVs \[[@R11]\]. There are a few reports on intravitreal bevacizumab and ranibizumab treatment in eyes with CNV related to VKH syndrome \[[@R12]\], \[[@R13]\], \[[@R14]\], \[[@R15]\], \[[@R16]\], \[[@R17]\]. Wu et al. \[[@R12]\] reported on two patients with VKH syndrome and CNV who were treated with intravitreal bevacizumab injections. One of the patients had an extrafoveal CNV, and therefore received four bevacizumab injections over 11 months in combination with laser photocoagulation. The second patient had a subfoveal CNV that responded well to a single bevacizumab injection with a follow-up of seven months.

Mansour et al. \[[@R13]\] evaluated eight patients with inflammatory CNVs refractory to standard therapy. They were treated with intravitreal bevacizumab injections and were followed up for five years after the first injection. Two of the patients had VKH syndrome, and combined juxtapapillary and peripapillary CNV. One patient received a single bevacizumab injection and the other received 15 bevacizumab injections, both with a relatively good visual outcome. D'Souza et al. \[[@R14]\] reported on a series of 15 consecutive patients with inflammatory CNVs treated with intravitreal bevacizumab injections. Two of those patients had VKH syndrome, and both patients had peripapillary CNV and received only a single injection of bevacizumab. One patient had a follow-up of six months and the other of 12 months. Pai et al. \[[@R15]\] administered a combination of triamcinolone and bevacizumab twice in an eye with active panuveitis and peripapillary CNV in a patient with VKH syndrome six months apart with a favorable visual outcome. Kolomeyer et al. \[[@R16]\] reported on a VKH patient who had undergone methotrexate treatment and developed unilateral parafoveal CNV. The eye was then treated with four ranibizumab injections during a time frame of 12 months. The visual outcome was unfortunately poor. In a very recent study, Sakata et al. \[[@R18]\] evaluated the outcome of intravitreal bevacizumab administration in seven eyes of six patients with CNV and VKH syndrome. The CNV was juxtapapillary in two eyes, juxtafoveal in three eyes and subfoveal in two eyes. Two eyes had active inflammation. Five patients (five eyes) completed a 12-month follow-up and received 12 bevacizumab injections. Visual acuity was improved in four out of five eyes. However, all cases required either introduction or increment of immunosuppressive therapy.

Anti-VEGF treatment protocol is still somewhat uncertain in inflammatory CNVs. A randomized study investigating the efficacy and safety of ranibizumab for the treatment of CNV due to uncommon causes of CNV (i.e. other than age-related macular degeneration and degenerative myopia) revealed that in a group of 178 patients \[[@R19]\], 18 (15.1%) had post-inflammatory type CNV. A single loading dose followed by pro re nata regimen seemed to succeed statistically both in anatomic and visual outcomes. There was a treatment effect of 6.5 letters at two months after the ranibizumab injection.

In the present case, a patient with quiescent VKH syndrome without any sign of active inflammation presented with bilateral type 2 CNV (one juxtafoveal and the other subfoveal) despite being in a state of remission. We administered three aflibercept injections in OD and four aflibercept injections in OS during an eight-month period as mentioned in the case description above. Concurrently, the patient maintained the ongoing therapy of oral mycophenolate mofetil. Due to a lack of comparative studies, advantage of administering aflibercept over bevacizumab or ranibizumab on inflammatory CNVs is not clear. To our present knowledge, aflibercept administration has not been reported before in CNV related to VKH syndrome. Clinicians should be cautious in differentiating the signs of CNV from the signs of pre-existing uveal inflammation in eyes with various uveitic entities, as the original disease can be active or in remission.

Conclusion
==========

Anti-VEGF agents (aflibercept administrations in the present case) appear to be a very valuable adjunct to obtain favorable anatomic and visual outcomes in most of the eyes of patients with VKH syndrome and coexistent CNV.
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![During the initial diagnosis of Vogt-Koyanagi-Harada syndrome, color fundus photographs of the right (A) and left (B) fundus show serous retinal detachment and swollen optic nerve head, venous phase of angiogram depicts fluorescein leakage from the optic disk associated with multiple pinpoint leakages at the posterior pole, (C) right and (D) left eyes; optical tomographic section delineates serous retinal detachment and corrugation of the retinal pigment epithelium/choroid layer in (E) right and (F) left eyes.](OC-10-23-g-001){#F1}

![During the initial diagnosis of choroidal neovascularization (CNV), color fundus photographs of the right (A) and left (B) posterior pole show the foveal lesions, venous phase of angiogram demonstrates foveal hyperfluorescence, (C) right and (D) left eyes; optical coherence tomographic section depicts juxtafoveal (E, right eye) and subfoveal (F, left eye) CNV. A week following the left aflibercept injection, subretinal fluid greatly subsided in OS (H, left eye), but the subretinal and intraretinal fluid increased in OD just prior to aflibercept injection (G, right eye).](OC-10-23-g-002){#F2}

![Eight months after the diagnosis of choroidal neovascularization (CNV), color fundus photographs of the right (A) and left (B) eyes show stable-looking foveas with relatively reduced CNV. Optical coherence tomographic section shows stable CNV without intraretinal and subretinal fluid, (C) right and (D) left eyes. Optical coherence tomographic angiogram (3×3, outer retinal slab) delineates the residual CNV, (E) right eye and (F) left eye.](OC-10-23-g-003){#F3}
